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Abstract
OBJECTIVE: To test the accuracy of the distribution
of reflective zones on the feet as proposed by Wil-
liam Fitzgerald using the spine and kidney recep-
tors as reference points.
METHODS: Spine and feet lengths were measured
first along straight lines and then again, taking into
consideration the anatomical curves. The spinal col-
umn was further measured with regard to its indi-
vidual regions (cervical, thoracic, lumbar, sa-
crum-coccyx). Straight-line measurements were
taken with the help of an anthropometer. Measure-
ments that took into account all of the curves were
performed with the opisometer (also known as a
"map measurer"). All the measurements were accu-
rate to within 1 mm. The study subjects were a
healthy, physically fit 16-year-old female student
and a 53-year-old male office employee exposed to
an average dose of physical exercise.
RESULTS: The kidney receptor in the foot did not
reflect onto the predetermined lumbar section of
the spinal column as measured along the straight
line or with regard to curves. Instead, in both sub-
jects the kidney receptor reflected onto the thorac-
ic spine.
CONCLUSION: Te particular level of the spinal cord
that innervates the given organ controls the distri-
bution of receptors of individual organs in the foot.
© 2015 JTCM. All rights reserved.
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INTRODUCTION
Alternative medicine is not currently a prevailing ele-
ment in European medical treatment. It can even be
said that it is largely neglected. In many countries, it is
neither popularized nor acknowledged by national
health care systems.1 Alternative medicine is a section
of the natural sciences that deals with the prophylaxis
and treatment of disease by means of natural therapeu-
tic methods such as acupuncture, aromatherapy, thera-
peutic touch, therapeutic diet, zootherapy, iridology,
massage, reflexotherapy, and yoga.2 Kasperczyk1 re-
marked that alternative medicine is based on the im-
pact of the forces of nature and humans themselves.
He also noted that its main underlying assumption is
the holistic, or comprehensive, vision of humans.
Counted among the most popular natural methods of
treatment, reflexotherapy includes any form of treat-
ment that influences the human constitution with me-
chanical, thermal, or physical impulses that by means
of reflexes (i.e., with participation of the central ner-
vous system) provoke specific reactions of tissues to
achieve prophylactic or therapeutic results.3
With regard to the influenced area of the human
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body , reflexotherapy has been divided into two sys-
tems: the macrosystem based on the assumptions of
Traditional Chinese Medicine and the microsystem
based on reflective action, called reflexology. Because of
the specific character of the theoretical foundations ad-
opted and the methods applied, reflexotherapy has also
been divided into three categories.4 The first is known
as zone therapy, which influences specific points in the
body, known as reflective zones, that are connected
with the patient's appropriate internal organs by means
of the abdominal (cutaneous-celiac) reflex arc. The sec-
ond is pressure point massage, which includes acupres-
sure, digitopressure or Shiatsu massage using pressure
on biologically active points. The third category is re-
flex massage, which includes connective tissue, perioste-
um, and segmentary massage. Here, the basic principle
consists of influencing the abdominal reflex arc, which
stems from the autonomic nervous system.
To date, researchers have mostly assessed the influence
of massaging strictly specified zones of the foot for vari-
ous distempers and medical conditions, including pain
in the small of the back,5 multiple sclerosis,6 and hyper-
tensive disease.7 They have evaluated the impact of foot
massage on pain, fatigue relief, and sleep induction in
patients suffering from sleep disorders.8,9
Charts of reflective zones have been designed that show
the distribution of individual receptors on the human
foot.10 For the currently existing maps, we are indebted
to William Fitzgerald, a medical doctor who located
these zones on the basis of a system of 10 regularly dis-
tributed sections running from head to foot and three
transverse lines on the foot. Thus, each of the longitu-
dinal zones running through an internal organ, tissue,
or system of human body has been assigned a propor-
tionally reduced reflective zone on the feet. The divi-
sions are by no means conclusive or rigid, however, and
each researcher and inventor of charts, in turn, has rep-
resented them in a slightly different way. Few scientists
have devoted their studies to the problem of determin-
ing the topographic connections between various areas
of the human system and the zones on the feet. Intent
on checking the accuracy of the location of reflective
zones on feet, we resolved to verify William Fizgerald's
map divisions.
The aim of this research was to attempt to prove the ac-
curacy of the location of reflective zones on the feet,
using the spine and kidney receptors as reference
points. We further resolved to assess whether the loca-
tion and extent of the zones of individual curves of the
spine on the feet charts corresponded proportionally
with the length of the appropriate sections of the verte-
bral column.
METHODS
The research was conducted in a healthy, physically fit
16-year-old female student and a 53-year-old male of-
fice employee exposed to an average dose of physical ex-
ercise. The research was conducted in a home setting
on January 12, 2013.
The lengths of the subjects' spines and feet were mea-
sured along straight lines and again with regard to the
curves. The spinal column was also measured taking in-
to account its sections or regions: cervical (C), thoracic
(Th), lumbar (L), sacrum-coccyx (S-Co). The straight-
line measurements were performed with the use of an
anthropometer, and the anatomical curves were mea-
sured with an opisometer (or "map measurer").11 The
measurements were accurate to within 1 mm.
All of the topographical points of the spinal column
were located while the patient remained in the stand-
ing posture. The overall length of the spine was mea-
sured from the vertex (V) to the coccygeal (Co) anthro-
pometric point. The head was then measured, followed
by the individual sections of the spinal column.12 The
head measurements ran from the V to the Op point,
and the cervical section was measured from the opistho-
cranion point (Op) up to C7. The thoracic section was
measured from Th1 to Th12, the lumbar section from
L1 to L5, and the sacrococcygeal section from S1 to
the Co point.
The foot was measured from the akropodion point (lo-
cated at the very front of the tip of the first or second
toe) to the pternion point (located at the rear of the cal-
caneal tuberosity).12 Measurements that included the
curves were taken along the medial arch, through its
highest point.
On the basis of these measurements, we calculated the
percentage shares of individual spinal column sections
and the head in regard to the overall length of the
spine. Then, using these percentage indices, the lengths
of the sections were proportionally converted onto the
overall length of the foot as measured both along the
straight line and with regard to the curves. We thus ob-
tained the "lengths" of individual spinal column sec-
tions on the spine reflective zone of the foot.
RESULTS
After individual sections of the spinal column had been
measured, their lengths were converted to percentages,
with the assumption that the overall length of the
spine, including the head, was 100% (Table 1).
Table 2 presents the lengths of the right and left feet as
measured along a straight line and with regard to the
curves. In the female subject, the lengths of both feet
measured along the curves were 2.0 cm longer than
measured along the straight line. In the male subject,
the difference was 1.1 cm.
On the basis of the data from Table 1, the lengths of in-
dividual sections of the spine were proportionally pro-
jected onto the overall length of the foot (measured
along a straight line). These results are shown in Table
3.
The same principle was applied in Table 4. That is, the
lengths of individual sections of the spinal column
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were projected onto the total length of the foot which
was measured along the curve. On the basis of the data
obtained in Tables 3 and 4, Figures 1-3 show the
lengths of individual spinal column sections as project-
ed onto the foot measured both along the straight line
and with regard to the curve.
Figure 4 shows a comparison of the foot chart location
of the kidney receptor (zone 22) with its position on
the subjects' feet. The spinal column section has been
marked regarding the kidney receptor to which it proj-
ects, following the topography of the foot chart. The
L2 vertebra has been marked with a different colour
(dark green) to indicate the spot where - according to
the correct foot chart topography – the kidney recep-
tor should be located.3
DISCUSSION
The underlying principle of reflexotherapy consists in
exerting an influence on specified zones (receptors) to
regulate the function of internal organs. Research dur-
ing the 19th century demonstrated that organs react be-
cause of reflexes conditioned by the reflex arc that
transmits the stimulus from the receptor to the effec-
tor.13 During the 20th century, William Fitzgerald dis-
covered that massaging appropriate spots on the foot
Spinal column and its
sections
Spine, with head
Head
Cervical section
Thoracic section
Lumbar section
Sacrococcygeal section
Length, straight line (cm)
F
83.10
10.50
18.60
25.60
7.80
20.60
M
90.20
8.80
18.60
30.60
13.20
19.00
% of overall length
F
100.00
12.64
22.38
30.80
9.39
24.79
M
100.00
9.76
20.62
33.93
14.63
21.06
Length, with curves (cm)
F
91.80
13.00
19.80
26.90
8.70
23.40
M
97.10
10.04
20.50
31.90
14.00
20.30
% of overall length
F
100.00
14.16
21.57
29.30
9.47
25.50
M
100.00
10.71
21.11
32.85
14.42
20.91
Notes: F: female; M: male.
Table 1 Length of the spinal column (with the head) and of individual sections of the spine
Foot
Right
Left
Length, straight line
F
25.50
25.50
M
26.40
26.40
Length, with curves
F
27.50
27.50
M
27.50
27.50
Table 2 Length measurements of the feet (cm)
Notes: F: female; M: male.
Spinal column and its sections
Whole spinal column
Head
Cervical section
Thoracic section
Lumbar section
Sacrococcygeal section
Sections on foot, straight line (cm)
F
25.50
3.22
5.70
7.85
2.39
6.32
M
26.40
2.58
5.44
8.96
3.86
5.56
% of overall length
F
100.00
12.64
22.38
30.80
9.39
24.79
M
100.00
9.76
20.62
33.93
14.63
21.06
Table 3 Proportional conversion of the lengths of individual spinal column sections (straight-line measurements) onto the foot
Notes: F: female; M: male.
Spinal column and its sections
Whole spinal column
Head
Cervical section
Thoracic section
Lumbar section
Sacrococcygeal section
Sections on foot, with curves (cm)
F
27.50
3.89
5.93
8.06
2.61
7.01
M
27.50
2.95
5.81
9.03
3.96
5.75
% of overall length
F
100.00
14.16
21.57
29.30
9.47
25.50
M
100.00
10.71
21.11
32.85
14.42
20.91
Notes: F: female; M: male.
Table 4 Percentage conversion of the length of individual spinal column sections (measured along the curve) onto the foot
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could produce therapeutic effects in distant regions of
the human body. By creating a foot chart with reflec-
tive zones, he connected pressure points in the human
foot with various internal organs.14
In light of the informatics theory supported by Piotro-
wicz,15 some disturbances can occur during the passage
of information between an organ and its receptor. If a
signal sent by the receptor is changed en route, the cen-
tral nervous system does not produce the appropriate
biological response, which leads to functional disorder.
To use reflexotherapy to exert a remedial influence on
specific internal organs, it is necessary to know the loca-
tion of their receptors in the foot. The first maps show-
ing the distribution of receptors in the microsystem of
the foot date back to the 20th century. It was then that
William Fitzgerald (1872-1942), following various re-
ports from several thousand years prior and having con-
ducted much research himself, published the first map
of the reflective zones in the foot. The next reflexother-
apy researcher was Eunice Ingham, who in her book
Stories the Feet Can Tell presented her version of the
distribution of reflective zones. After her death, Bayers
presented yet another foot chart in his Better Health
with Foot Reflexology.16
One wonders if there is some logic behind the distribu-
tion of receptors in the feet. In fact, the purpose of the
present paper was to search for an answer to that ques-
tion. The foot provides a perfect reflection of the hu-
man body. When we look at it from the side, we can
clearly see its resemblance to a sitting human figure.4
Reflexotherapy as a whole is founded on recognition of
this similarity of form because it has so often been
proven correct therapeutically. Dividing the human
body into zones enabled Fitzgerald to assign internal or-
gans their corresponding reflective zones on the feet.17
Projected onto the foot, the vertical and horizontal divi-
sion lines form a kind of grating, making it possible to
locate particular receptors with increased accuracy. Yet
the division cannot be taken for granted, and some di-
vergences arise in foot charts proposed by various schol-
ars. To assess the issue further, we resolved to compare
the foot charts presented by several authors, including:
Lewandowicz,18 Naxon,19 Mucha,3 Gillanders,20 and
Marquardt.17 We found that each of these authors had
marked a different number of receptors on his or her
chart. Marquardt17 distinguished the largest number: as
many as 95. Lewandowicz18 located 65 receptors,
whereas Mucha3 reported only 59. We found only 45
receptors in the work reported by Gillanders.20 The
smallest number was charted by Naxon,19 who marked
41 receptors. The reason for the difference in the num-
ber of receptors marked by each of these authors is be-
cause not all of them projected all of the internal or-
gans onto their foot charts. Whereas Marquardt17
showed the topography of virtually all internal organs,
Naxon19 marked only the most important organs.
The numbering of the receptors also differs among the
researchers. Only Lewandowicz18 and Mucha3 designat-
ed receptors using the same numbering. We also found
some differences in the distribution of certain recep-
tors. The largest discrepancies occurred in the case of
organs such as the heart and liver. Marquardt,17 Naxon,19
and Gilanders20 positioned their receptors on both feet,
whereas Mucha3 and Lewandowicz18 located them on
only one foot: the liver receptor on the right foot and
the heart receptor on the left. This particular discrepan-
cy surely results from the wish to project the location
of the organ with the utmost accuracy as both the
heart and liver slightly surpass the midline of the body,
reaching into the other half. The differences in the re-
ceptor topographies proposed by various authors may
not be important, because reflexotherapy, with its com-
prehensive, holistic vision of humans, provides thera-
peutic activities on the whole foot. It does not focus on
B
A
Figure 3 Lengths of individual spinal column sections as
measured along a straight line (top) and along the curve
(bottom), projected onto the foot
A: sixteen-year-old girl; B: fifty-three-year-old man. Yellow:
head; red: cervical section; purple: thoracic section; lime
green: lumbar section; dark green: L2 vertebra; teal blue: sa-
crococcygeal section.
B A
Figure 2 Length of individual spinal column sections as mea-
sured with regard to the curve
A: sixteen-year-old girl; B: fifty-three-year-old man. Yellow:
head; red: cervical section; purple: thoracic section; lime
green: lumbar section; dark green: L2 vertebra; teal blue: sa-
crococcygeal section.
ABFigure 1 Length of individual spinal column sections as mea-
sured along a straight line
A: sixteen-year-old girl; B. fifty-three-year-old man. Yellow:
head; red: cervical section; purple: thoracic section; lime
green: lumbar section; dark green: L2 vertebra; teal blue: sa-
crococcygeal section.
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Figure 4 Comparison of the location of the kidney receptor on the foot chart with its actual position
A: sixteen-year-old girl; B: fifty-three-year-old man. Yellow: head; red: cervical section; purple: thoracic section; lime green: lumbar
section; dark green: L2 vertebra; teal blue: sacrococcygeal section.
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just one particular receptor. Therefore, any zone divi-
sions or receptor charts should be consulted only to ac-
quire general information.
Results of the present research do not allow us to for-
mulate definitive conclusions. For example, the kidney
receptor in the foot does not project onto the presup-
posed section of the spinal column. It can therefore be
surmised that authors of various foot charts were guid-
ed by considerations other than the actual anatomical
location of an organ in relation to the spinal column.
Kidneys are in fact located on the back wall of the ab-
dominal cavity and extend from the Th 12 vertebra
down to the Ⅲ (lumbar) vertebra of the spine, but
their positioning does not correspond to their location
in the foot chart topography. On the basis of the re-
sults obtained in the present research, it can be pre-
sumed that the positioning of the kidney reflective
zones in the foot in relation to the spine could be ex-
plained by the role of the spinal cord. The C1 level
nerve roots exit the spinal canal through openings lo-
cated above the given vertebra. The cervical section of
the spinal cord has eight pairs of roots; therefore, the
eighth pair leaves the spinal canal at the level of
C7-Th1. From here on, roots exit the canal below the
given vertebra.21
The Th10-Th12 level of the spinal cord innervates the
kidneys. This section of the cord projects onto the
Th8-Th10 section of the spinal column. Taking this in-
to consideration, it can be noted that the location of
the kidney reflective zone in the foot chart reflects the
location of the organ in relation to the spinal cord level
that innervates the kidneys. It can be further surmised
that because the spinal cord reaches down only to the
level of the L2 vertebra, authors of foot charts have lo-
cated the spinal receptor just slightly beyond that level.
In summary, it can be noted that there is some logic be-
hind the distribution of receptors in the foot. Spinal re-
ceptors located in the foot proportionately correlate
with the length of individual sections of the spinal col-
umn. However, the positioning of receptors of individ-
ual internal organs in the foot can be connected with
their location in relation to the spinal cord level that in-
nervates the given organ.
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